(a) In glaucoma, ocular hypertension is an essential diagnostic sign, but one not exclusively peculiar to glaucoma. In the latter, the characteristic condition is not hypertension in itself, but the manner in which it occurs. Hypertension assumes a particular type in each of the several forms of glaucoma (prodromal glaucoma, chronic glaucoma with intermittent hypertension, chronic glaucoma with constant hypertension, irritative glaucoma, or acute glaucoma).
In prodromal glaucoma, ocular hypertension is of low degree. In irritative glaucoma, the ocular tension undergoes fluctuations which occur still more frequently. It is always evident, as shown by pupillary dilatation, changes in the corneal transparency, vascular congestion and a bluish and asphyxiated aspect in the episcleral circulation. This symptomatic group may prove deceptive for adherents of the inflammatory theory of glaucoma, who may mistakenly consider as signs of infection effects due only to passive lesions explicable solely by hypertension and the circulatory embarrassment which is secondary to it. The decisive test of the passive character of this pseudo-inflammatory condition consists in the possibility of operating surgically upon eyes of this type without inducing the complications which surely follow operating in the presence of acute iritis.
Acute glaucoma presents hypertension having from the onset the hardness of absolute glaucoma. It is related to Quincke's disease or to urticaria, and appears as if released by every stimulus possible when acting in predisposed tissues. In urticaria, all the occasional and determining causes constitute an urticarial summation of stimuli; there is similarly a glaucomatous summation producing the affection, in which we find humoral and colloido-doubtless depending upon a similar pathogenic process.
To summarise, glaucomatous hypertension presents the distinctive character of intermittence, which reveals its critical and paroxysmal nature.
(b) Alterations in the visual field in cases of glaucoma consist in nasal and inferior narrowing. This sign is notorious and re, quires stressing only in order to recall the fact that its constant and early appearance renders it characteristic of true glaucoma.
However,, this is not the only change in the visual field. Scotomata, mentioned for the first time by Landesberg, in 1869, are of great symptomatic importance. Their early occurrence shows the developing disease. The commonest form, the paracentral scotoma of Bjerrum, is typical. It has the appearance of a crescent several degrees wide, in contact with the Mariotte spot and is incurved about the macula. Through fine elongation it extends to the limit of the peripheral visual field.
Angioscotometry has rendered the study of these incipient scotomata more precise. The Mariotte spot may become enlarged, and mild subjective signs are explained by conditions occurring in the more advanced stages, in which the scotoma becomes absolute and reaches the periphery of the visual field, which narrows and thus seems to meet the advancing scotoma. In this way indentations or notches are formed, which tend to surround the macula without invading it. Scotomata of this kind are never positive, not being projected and remaining identical both for white and for colours. II.-Pathogeny of glaucomatous ocular hypertension From the various theories concerning this point, the opinions of three writers require special attention. They are Donders, Knies and Schnabel.
1. The tension retaining the aqueous humour within the eyeball seems to be specially governed by the action of the pars ciliaris retinae. In 1883, Boucheron presented to the French Ophthalmological Society an initial'contribution to this point, contemporary with the work by Ranvier maintaining that the epithelial elements were superficial glands. These findings are confirmed by pathological histology. The presence in the ciliary body of adenomas, epitheliomas and carcinomas, described by F. Lagrange5 in his treatise on tumours of the eye, tends to affirm the existence of a differentiated tissue whose structure shows that it is actively concerned in elaborating the aqueous humour. 2. The alteration in the evacuation of the ocular liquids from the corneo-scleral shell becomes added .more or less rapidly to the condition of hypersecretion, often occurring during the first stages of the disease.
If Chinese ink be injected experimentally into the eye of a laboratory animal, it may be recovered from Fontana's spaces. Aided by the Gullstrand illumination, Koeppe has been able to view "dust-like particles" accumulated during glaucomatous crises, but Knies has the merit of being the first to point out the important and constant feature of the blocking of the excretory pathways.
3. Secondary trophic disturbances affecting the vessels of the retina and involving the optic nerve add new complications, in varying degrees. 'rhese complications result from a vitiated hydrostatic condition and are beyond the control of the mechanism regulating the intra-ocular circulation. All causes which favour vascular sclerosis, especially syphilis and senility, constitute aggravating factors in the progress of these trophic disturbances secondary to hypertension occurring in a closed chamber, which finally produce optic atrophy and the papillary excavation of Schnabel.
In brief, though from the viewpoint of general pathology there still remain in the pathogeny of glaucoma certain obscure points referring to the true causes of the sympatheticotonic disturbances, the metabolic changes and the liquid exchanges, one fact is shown by clinical observation, namely, that glaucoma is related to nervous, organic, psychic and doubtless humoral instability, and to a so-called diathesis. It (Felix ILagrange, 1905 (Fig. 1) .
FIG. 1.
The knife is held in the right hand, a fixation forceps in the left hand. The eye is immobilised, lightly but firmly, by grasping it near the limbus, near seven o'clock for the right eye (Fig. 3) .
It is grasped near five o'clock for the left eye (Fig. 4) , because when so placed the left hand can more readily orient the eyeball and fix it on the tip of the knife at the moment of counter-puncture and upon the knife-edge when the flap is cut.
What is the site of puncture? In. replying, it may be recalled that there is an average distance above of 175 millimetres between the apex of the irido-corneal angle and the limbic limit of the separable part of the conjunctiva. This zone is that where the cornea is held by the sclerotic, as a bevelled watch-glass might be held. The corneal bevel is nearly 1 millimetre high. The scleral (Fig. 2) .
The scleral resection must be made at this site. In order that the operation may be useful and not injurious, the following points must be observed.-
1. The tissue excised should consist only of the sclerotic, without any corneal tissue at the base of the flap, since the corneal tissue proliferates and obstructs the scleral orifice.
2. The ciliary body must not be injured, because it is the hilum of the eye. is directed toward the sagittal axis of the eyeball and its flat side lies in a frontal plane. The knife is stopped as soon as its tip is visible in the irido-corneal angle and can work freely there (Fig 5) . In this way the height of the scleral flap and the inclination required for forming it are quickly determined.
If the anterior chamber is effaced, as frequently happens in glaucoma, the handle of the knife must be lowered as soon as the knife appears in the anterior chamber, without engaging the tip as deeply as appears in Fig. 5 .
The knife must now be turned. The back of the knife is supported as on a fulcrum and placed in line with an axis perpendicular to the sagittal axis of the cornea by slipping it into the irido-corneal angle as into a sheath, below the projection formed THE BRITISH JOURNAL OF OPHTHALMOLOGY by the scleral bevel. The flat posterior surface of the sclerotome is thus, so to speak, placed upon the iris, while the edge is at the bottom of the irido-corneal angle which it gently touches before sectioning the tendon of the ciliary muscle. It is now only necessary to push the knife in this same direction, the left hand remaining firmly fixed, in order to make a counter-puncture at a point symmetrical with that where the original puncture was made FIG. 6 . Left eye. (Fig. 6) . Should the counter-puncture be made at the limbus, for fear of emerging too far backward, the result is of no importance, as we shall see.
A moment for halting has now arrived. The anterior chamber is punctured and counter-punctured and must be allowed to emptv itself slowly, the more gently in proportion to the hardness of the eyeball and with the patience necessary for doing good work. The subconjunctival spaces become oedematous and it will be presently impossible not to dissect out a good conjunctival flap.
When this brief stage of arrest is completed, the scleral flap is formed by a slight sawing movement. The scleral wound now gapes, its lower lip constituting the apex of a flap whose height 488 group.bmj.com on April 13, 2017 -Published by http://bjo.bmj.com/ Downloaded from CHRONIC GLAUCOMATOUS OCULAR HYPERTENSION has just been determined by the position of the puncture. This line of incision in the sclerotic makes an incurved sweep above the limbus which is parallel to the latter if the counter-puncture has been symmetrical (Fig. 7) , and less parallel if the counterpuncture was made at the limbus (Fig. 8) . However, the scleral crescent is always high enough because its height was determined by the site of puncture made in the first stage of the operation.~> : j;, FIG. 7. FIG. 8. It is now only necessary to form slowly a conjunctival flap and to lift it with an iris forceps in order to resect beneath it one fragment or more of the sclerotic. These fragments are narrow and removed in a direction parallel to the limbus with the punch of the modified Vacher type (Fig 9) . This Vacher punch is intended for resection of the iris and cannot section the sclerotic.
Sclerectomy as thus performed is easily completed by peripheral or total iridectomy. It is not ill-timed to stress this completion FIG. 9. for, though scleral iridectomy as devised by von Graefe is a classical procedure, it has certain details in this case which depend upon the form and the supralimbic site of the scleral flap, which is exclusively scleral. These points distinguish it from the effect obtained with the corneo-scleral incision of von Graefe. Still another circumstance should cause the operator to desist from devoting an entire operative stage to frank resection of the iris with the cutting forceps. It consists of the partial iridectomy which is sometimes effected involuntarily, when the pectinate ligament is divided during the formation of the scleral flap. At this moment the knife is fixed between the points of puncture and counter-puncture (see Fig. 6 ) and its flat surface lies upon the anterior aspect of the iris. On account of its location, the knife cannot fail to divide the pectinate ligament and thus open access to the margin of the supra-choroidal space of Schwalbe, but it thus also touches the base of the iris and carries away a short fragment in the area of the scleral incision.
This part of the irido-corneal angle must be carefully inspected before entering the iris forceps toward the anterior chamber, for it has occurred that an orifice has been made at the base of the iris through which the iris forceps or hook might be caught and injure the lens. As a matter of fact, experience and habit permit one to perceive the possibility of such a breach in the iris and to note, before verifying the fact, that the knife has made a " peripheral iridian opening in the angulo-cameral region." and that there is no need to complete the iridectomy. When the iris is intact, it becomes almost always prolapsed during the manipulations of the scleral resection and thus becomes engaged in the scleral incision, as shown in Figs. 10, 11 (Fig. 10) .
Under these conditions, the punch removes both the iridian prolapse and the scleral crescent, together with its subconjunctival attachments (Fig. 11) . A drop of the aqueous humour escapes simultaneously with the contraction of the iris sphincter which has not been sectioned and reveals a more or less wide peripheral iridectomy, completely accomplished at the site of election (Fig.  12) . The iridectomy thus obtained may be total, in which case the result is entirely satisfactory.
(d) When the iris is not thus frankly strangulated in the scleral incision and thus favours iridosclerectomy, occurring at the actual performance of scierectomy, it is necessary to make sure, before inserting the iris forceps or hook into the space formed by the scleral resection, as I have remarked, that the knife has not clipped off during its passage a bit from the base of the iris when the pectinate ligament is divided. It is also necessary to make sure that the iridian prolapse, which would occur so opportunely before the operative stage devoted to scleral resection, does not occur afterward under the action of pressure inevitably made upon the eyeball during the manipulations. The iris forceps can easily grasp, at the bottom of the space formed by the scleral iesection, a small iridian prolapse without engaging in the anterior chamber for grasping the iris with the object of doing an iridectomy.
(e) The operator may be prevented from combining iridectomy with sclerectomy through bleeding or because of lack of co-operation on the part of the patient. In such an event, post-operative strangulation might very probably be avoided by instilling eserine after operation, but should it not be avoided the sclerectomy performed would be accompanied by iridencleisis. This result is not very regrettable, especially if care be observed to release the subconjunctival and adherent iridian prolapse three days after the sclerectomy. Local an.esthesia is very carefully instituted and then, by dissection, the conjunctival flap covering the space left by sclerectomy and the strangulated iris within it is raised. The dome of the strangulation is then gently touched and incised with the knife. There is no need to suture the conjunctival flap thus dissected at the site of the iridian prolapse, nor should the galvanocautery be applied to the prolapse, since cauterisation closes fistulae. I have presented these points, and especially this latter detail, in order to show that failure to accomplish a sclerecto-iridectomy The operation is thus easy, clearly marked and rendered as external as possible and one which the beginner may terminate at any of its stages with the consolation of having at all events done a classical anti-glaucoma operation. Puncture, sclerotomy, iridectomy and even accidental iridencleisis, such are the stages, and the only risk incurred by an operation which never directs the axis and weight of an instrument toward the ciliary body, which is entirely performed at the apex of the cameral angle through an incision so small that nothing can become engaged in it save the iris, and so well placed that there is no risk of a corneal resection, which could only be an ineffective and poorly defended caricature of the scleral resection. " Do not touch the cornea, for it proliferates, and do not touch the ciliary body, for it is resentful "-such is the verbal tradition inspiring this description.
The fistulising treatment may thus be accomplished by three operative methods, namely, simple limbic sclerectomy, sclerectomy with peripheral iridian opening, and sclerecto-iridectomy.
(c) Results.-From results recorded statistically which refer only to cases actually operated upon and followed up for at least one year, the conclusion is sincerely warranted that the fistulising method succeeds in 85 per cent. of the cases in chronic glaucoma, while iridectomy yields an average of 25 to 30 successes per hundred, according to the best statistics.
Rather than depending upon personal records of a single operator and a uniform technique, the recent thesis by E. Here may be grouped the cases in which the patient presents good or excellent visual acuity (often monocular) and a visual field wlhose nasal or inferior limit lies close to the fixation point. In such cases, the condition which menaces the fixation point cannot remain stationary if the ocular tension remains high, or perhaps even if it be rendered normal. When miotics prove insufficient under these conditions, the rule is to take the chances and operate. It is necessary, however, to inform the patient or those who are responsible, that operation is thus undertaken as a last resort, that it risks marked contraction of the visual field with destruction of central vision, and that it may therefore fail.
The good results have been so frequent that they have reversed the statistics and given 80 per cent. to 90 per cent. success instead of a corresponding proportion of failure. They are likewise instructive and lead to the same conclusion that " it is necessary to operate without delay in cases of glaucoma in which medical treatment fails to reduce the ocular tension to normal limits and operation is necessary even if the medical treatment does reduce the tension to normal should alteration of the visual field progress in the slightest degree or should visual acuity decline."
